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DETAILED ACTION 

1. This office action is in response to amendment dated: 12/19/2005. 

EXAMINER'S AMENDMENT 

2. An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Bryan W. Bockhop, Attorney, Regd. No. 39,613 on 2/23/06. 
The application has been amended as follows: 

3. Refer to claim 4. Replace claim 4 with the following claim 4: 

4. (Currently Amended) A method of communicating a plurality of parallel data packets 
from a first d^ parallel data bus to a second parallel data bus, comprising the steps of 

a. separating each of the plurality of parallel data packets into a first portion and a 
second portion; 

b. converting each of the first portion portions into a first serial data stream and 
converting each of the second portion portions into a second serial data stream; 

c. transmitting the first serial data stream over a first serial data channel and 
transmitting the second serial data stream over a second serial data channel; 

d. converting the first serial data stream into a plurality of first received portions and 
converting the second serial data stream into a plurality of second received 
portions; and 
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e. combining selected first received portions with corresponding selected second 
received portions so as to regenerate the plurality of parallel data packetsr; 

f receiving parallel data packets using a plurality of FIFO's, each FIFO having a 
read side and a write side 

g. entering a first write state when either a write side error signal or a read 
asynchronous initialization request signal is asserted and performing the 
following operations: 

i. writing to all of the FIFO's is stopped; and 

ii. a write asynchronous initialization request signal is asserted; 

h. exiting the first write state when an initialization signal is asserted, 

i. entering a second write state from the first write state and de-asserting a write side 
initialization request signal; 

j. exiting the second write state when the initialization signal is de-asserted; 
k. entering a third write state from the second write state and resuming normal 
operations; 

1. entering a first read state when either a read side error signal or a the write side 
initialization request signal is asserted, and performing the following operations: 

i. reading from all of the FIFO's is stopped; and 

ii. the read asynchronous initialization request signal is asserted; 

m. exiting the first read state when all of the initialization request signals are 
asserted, 

n. entering a second read state from the first read state and performing the following 
operations: 

i. asserting the initialization signal; and 

ii. de-asserting the a read initialization signal; 

o, exiting the second read state when all of the initialization request signals are de- 
asserted; and 

p. entering a third read state from the second read state and de-asserting the 
initialization signal 
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Refer to claim 1 1 . Replace claim 1 1 with the following claim 1 1 . 

1 1 . Currently Amended) An apparatus for transmitting a plurality of data words from a first 
parallel data bus to a second parallel data bus, comprising: 

a. a first serializer, in data communication with a first parallel bus, that transforms a 
first portion of each data word into a first serial data stream; 

b. a second serializer, in data communication with a second parallel bus, that 
transforms a second portion, different from the first portion, of each data word 
into a second serial data stream; 

c. a first serial data channel, in data communication with the first serializer, upon 
which the first serial data stream is transmitted; 

d. a second serial data channel, in data communication with the second serializer, 
upon which the second serial data stream may be transmitted; 

e. a first de-serializer, in data communication with the first serial data channel, that 
transforms the first serial data stream into a plurality of first parallel data units, 
each first parallel data unit being identical to a corresponding first portion of a 
data word; 

f a second de-serializer, in data communication with the second serial data channel, 
that transforms the second serial data stream into a plurality of second parallel 
data units, each second parallel data unit being identical to a corresponding 
second portion of a data word; and 

g. a receiver element that receives the first parallel data units from the first de- 
serializer and the second parallel data units from the second de-serializer and that 
assembles corresponding ones of the first parallel data units and the second 
parallel data units into corresponding data words and that transmits the 
corresponding data words to the second parallel data bus, the receiver element 
including: 

i. a first A-FIFO that is capable of receiving packets of parallel data from the 
first de-serializer; 
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ii. a first B-FIFO that is capable of receiving packets of parallel data from 
the second de-serializer; 

iii. a second A-FIFO that is capable of receiving packets of parallel data from 
the first A-FIFO; 

iv. a second B-FIFO that is capable of receiving packets of pai allel data from 
the first B-FIFO; and 

V. a logic element that concatenates packets of parallel data from the second 
A-FIFO with packets of parallel data from the second B-FIFO to generate 
a data word and that transmits the data word to the second parallel data 
bus. 

Refer to claim 17. Replace claim 17 with the following claim 17. 

1 7. (Currently Amended) The appai'atus of Claim 1 1 , further comprising a error 
recovery logic element that embodies a state machine that includes the following 
elements: 

a. a first write state, which is entered when either a write side error signal or a read 
asynchronous initialization request signal is asserted, which exited when an 
initialization signal is asserted, and in which the following operations are 
performed: 

i. writing to all of the FIFO's is stopped; and 

ii. a write asynchronous initialization request signal is asserted; 

b. a second write state, which is entered from the first write state, which is exited 
when the initialization signal is de-asserted, and in which a write side 
initialization request signal is de-asserted; 

c. a third write state, which entered from the second write state and in which normal 
operations are resumed; 

d. a first read state which is entered when either read side error signal or a the write 
side initialization request signal is asserted, which is exited when all of the 
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initialization request signals are asserted, and in which the following operations 
are performed: 

i. reading from all of the FIFO's is stopped; and 

ii. the read asynchronous initialization request signal is asserted; 
e. a second read state, which is entered from the first read state, which is exited 

when all of the initialization request signals are de-asserted, and in which the 
following operations are performed: 

i. the initiaUzation signal is asserted; and 

ii. the read asynchronous initiahzation request signal is de-asserted; and 
f a third read state, which is entered from the second read state and in which the 

initialization signal is de-asserted. 

Allowable Subject Matter 

4. Claims 2, 4, 5-9 and 1 1-25 are allowed. 

REASONS FOR ALLOWANCE 

5. The following is an examiner's statement of reasons for allowance: 

The prior art of record does not disclose or teach directly or indirectly the combination of 
the following limitations: 
As recited by claim 4, 

A method of communicating a plurality of parallel data packets from a first data parallel 
data bus to a second parallel data bus, conprising the steps of 

a. separating each of the plurality of parallel data packets into a first portion and a 
second portion; 

b. converting each of the first portion portions into a first serial data stream and 
converting each of the second portion portions into a second serial data stream; 
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c. transmitting the first serial data stream over a first serial data channel and 
transmitting the second serial data stream over a second serial data channel; 

d. converting the first serial data stream into a plurality of first received portions and 
converting the second serial data stream into a plurality of second received 
portions; md 

e. combining selected first received portions with corresponding selected second 
received portions so as to regenerate the plurality of parallel data packetsr; 

f receiving parallel data packets using a plurality of FIFO's, each FIFO having a 
read side and a write side 

g. entering a first write state when either a write side error signal or a read 
asynchronous initialization request signal is asserted and performing the 
following operations: 

i. writing to all of the FIFO's is stopped; and 

ii. a write asynchronous initialization request signal is asserted; 

h. exiting the first write state when an initialization signal is asserted, 

i. entering a second write state fi*om the first write state and de-asserting a write side 
initialization request signal; 

j. exiting the second write state when the initialization signal is de-asserted; 
k. entering a third write state fi*om the second write state and resuming normal 
operations; 

L entering a first read state when either a read side error signal or a the write side 
initialization request signal is asserted, and performing the following operations: 

i. reading fi-om all of the FIFO's is stopped; and 

ii. the read asynchronous initialization request signal is asserted; 

m. exiting the first read state when all of the initialization request signals are 
asserted, 

n. entering a second read state fi-om the first read state and performing the following 
operations: 

i. asserting the initialization signal; and 

ii. de-asserting the a read initialization signal; 
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0. exiting the second read state when all of the initialization request signals are de- 
asserted; and 

p. entering a third read state from the second read state and de-asserting the 
initialization signal. 

As recited by claim 1 1 , 

An apparatus for transmitting a plurality of data words from a first parallel data bus to a 
second parallel data bus, comprising: 

a. a first serializer, in data communication with a first parallel bus, that transforms a 
first portion of each data word into a first serial data stream; 

b. a second serializer, in data communication with a second parallel bus, that 
transforms a second portion, different from the first portion, of each data word 
into a second serial data stream; 

c. a first serial data channel, in data communication with the first serializer, upon 
which the first serial data stream is transmitted; 

d. a second serial data channel, in data communication with the second serializer, 
upon which the second serial data stream may be transmitted; 

e. a first de-serializer, in data communication with the first serial data channel, that 
transforms the first serial data stream into a plurality of first parallel data units, 
each first parallel data unit being identical to a corresponding first portion of a 
data word; 

f a second de-serializer, in data communication with the second serial data channel, 
that transforms the second serial data stream into a plurality of second parallel 
data units, each second parallel data unit being identical to a corresponding 
second portion of a data word; and 

g. a receiver element that receives the first parallel data units from the first de- 
serializer and the second parallel data units from the second de-serializer and that 
assembles corresponding ones of the first parallel data units and the second 
parallel data units into corresponding data words and that transmits the 



Application/Control Number: 10/022,020 
Art Unit: 2666 



Page 9 



corresponding data words to the second parallel data bus, the receiver element 
including: 

i. a first A-FIFO that is capable of receiving packets of parallel data from the 
first de-serializer; 

ii. a first B-FIFO that is capable of receiving packets of parallel data from 
the second de-serializer; 

iii. a second A-FIFO that is capable of receiving packets of parallel data from 
the first A-FIFO; 

iv. a second B-FIFO that is capable of receiving packets of parallel data from 
the first B-FIFO; and 

V. a logic element that concatenates packets of parallel data from the second 
A-FIFO with packets of parallel data from the second B-FIFO to generate 
a data word and that transmits the data word to the second parallel data 
bus. 

Any comments considered necessary by applicant must be submitted no later than 
the payment of the issue fee and, to avoid processing delays, should preferably accompany the 
issue fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Inder P. Mehra whose telephone number is 571-272-3 170. The 
examiner can normally be reached on Monday through Friday from SAM to 5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Seema Rao can be reached on 57 1-272-3 174. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Pubhc PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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